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The  following  items  were  the  main  subjects  of  our 
study  during  the  last  year  . 

,Study  Ho.  1  with  reference  to  our  last  report  of 
1978  immunization  experiments  with  high  doses  of  irrad¬ 
iation  with  Cobalt  60  are  terminated  and  the,  study  with 
its  results  are  as  follows  . 

In  a  previous  study  a  trial  of  inducing  protection 
by  Immunization  of  mice  with  low  doses  of  cobalt  .  60 
irradiated  cercariae  was  carried  out  . 

The  results  were  rather  encouraging  yet  follow  up  of 
immunized  animals  failed  to  give  satisfactory  resistance 
to  new  infection  . 

b 

However  protection  to  Schistosoma  infection  with 

attenuated  parasite  has  been  reported  in  several  animal 

models  using/  irradiated  cercariae  by  ultra  violet  , 

2-5  6-12 

x  or  rays  .  Single  or  multiple  doses  were  found 
to  give  different  end  results  in  the  over  all  protection. 

The  present  study  deals  with  induction  of  protective 
immunity  by  using  high  doses  of  irradiation. in  attenuating 
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the  cercariae  .  The  study  deals  ulso  with  invest!/ .--tins 
the  mechanism  of  i:-.. unity  by  evaluating  the  charges  in 
humoral  ,  cell  mediated  and  im  unopathologic-al  variations. 

Uice  used  in  all  experiments  were  inbred  6  weeks 
old  female  (Charles  River)  strain  . 

Cercariae  :  - 

Pooled  cercariae  from  large  numbers  of  Planorbis 
boisayi  snails  infected  with  an  Egyptian  strain  of 
S.mansoni  . 

Cobalt  60  Irradiation 

Central  uniform  irradiation  was  applied  from  a  Gamma 
cell  220  cobalt  60  "  Noratom  Bor  Control"  at  the  national 
Institute  of  Radiology  Do*cki  Center.  This  cell  delivered 
90  rads/second  .  Cercariae  were  suspended  in  about  50  ml 
of  dechlorinated  tap  water  .  Irradiated  cercariae  were 
used  within  30  minutes  of  irradiation. 

Infection 

All  cercariae  whether  irradiated  or  non  irradiated 
were  administered  ,  percutaneously  by  tail  immersion. 
Recovery  of  adult  worms 

Adult  worms  recovered  from  mesenteric  veins  by  perf¬ 
usion  ,  8  weeks  following  the  infection  . 

Calculation  t  - 

15 

Resistance  is  expressed  according  to  Method  of  Minard 
20 

et  al  as  percent  reduction  in  number  of  worms  recovered 
from  experimental  animals  . 
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VYhere  Ic  =  immunized  end  challenged  uninv.ls 

C  =  non  immunized  end  challenged  only. 

I  =  immunized  and  non  challenged 

Thus  I-(Ic-I)xl00=  ,j  reuction  for  individual  mouse. 


I 


EAC  rosette  forming  lymphocytes 

B-  lymphocyte  cell  population  was  prepared  from 
the  spleens  of  newly  killed  mice.  Spleen  cells  were 
separated  by  dissection  then  were  suspended  in  phospnate 
buffered  saline(PBS)  of  pH  7.2  .  These  cells  were  cr.en 
washed  5  times  by  centrifugation  at  2000  rpm  for  5 
minutes  in.  the  same  medium  .  The  washed  cells  were  then 
suspended  in  minimum  essential  Medium  (123.1)  supplimented 
with  15%  foetal  calf  serum  ,  and  diluted  in  such  a  way  that 

r 

the  cell  count /ml  will  amount  to  4  x  10  . 

Preparation  of  sheep  erythrocytes(E)  j- 


v’ 


Sheep  erythocytes  (3)  were  sensitized  with  anjisheep 

erthrocytes  (A)  and  mice  complement  (c)  by  the  modified 

method  of  Shevach  et  al  .  Equal  volumes  of  sheep  erythro  - 

cytes  of  0.5  %  were  collected  in  equal  volumes  of  sterile 

+  0 

Alzevers  solution  and  stored  at  4  C  then  used  after  48 
hours. (  E  )  cells  were  washed  3  times  with  PBS  then  0.5  ml 
was  taken  and  sensitized  with  a  subagglutinating  dilution 
of  rabbit  anti  SRBC  hemolysen  inejibate  for  30  minutes  then 
centrifuge  and  wash  .  The  washed(EA)  was  further  incubated 
with  1/10  dilution  of  fresh  frozen  mouse  complement  (EAC) 
then  is  resuspended  in  (LIEU)  +  15%  foetal  calf  serum  0.2  of 
this  latter  preparation  is  added  to  0.2  ml  of  the  previously 
prepared  lymphocyte  solution  .  Mixture  is  centrifuged  at  20xs 
for  5  minutes  then  incubated  for  30  minutes  .  Celle  were  then 
vigorously  resuspended  and  percentages  of  rosette  forming 
cells  were  calculated  . 


Antibody  estimation  :- 

Elisa  technique  was  used  in  evaluating  the  circulating 
antibody  directed  against  schistosoma  mansoni  adult  worm  antigen 
lml  of  (6  ug/ml  of  semipurified  antigen  is  dissolved  in  0.02.S 

O 

sodium  azide  .  This  was  incubated  at  37  C  in  polystyrene  tubes 

O 

for  3  hours  ,  then  kept  at  +  4  C  till  they  are  us:d  .Just  before 
using  the  tubes  are  washed  3  times  with(r.3.S.)  containing  0.0?  i 
tween  20  ,  lml  of  the  appropriately  diluted  mice  sera  (  1/100  ) 
with  P.B.S  are  incubated  for  6  hours  at  room  temperature  ,  excess 
serum  is  removed  and  washed  as  before  .  lml  of  diluted  antiserum 
(0.5ug)/ml)  marked  with  peroxidase  is  added  and  incubated  over¬ 
night  .  Excess  of  conjugate  is  removed  .  The  utilized  substrate 
(hydrogen  peroxide  +  orthodianisidine )  is  put  in  contact  with 
the  fixed  enzyme  for  1  hour  .  The  developed  yellow  colour  is 
measured  in  a  spectophotometer  at  400  mu.  The  optimal  density 

given  will  be  finally  proporitonal  to  the  concentration  of  anti- 

17 

body  of  the  infected  mice  sera  Voller  et  al  . 

Immunopathological  Study  :- 

Methods  of  Staining  : 

Two  stains  are  used  ;  haematoxylin  and  eosin  stain  and 
the  Dominici's  stain  specific  for  eosinophils  used  by  Colley 

et  al  18  . 

Results  &  Discussion: 

Results  of  worm  load  ,  rosette  forming  lymphocytes, Elisa 
and  percentage  of  animals  developing  liver  are  shown  in  Table(l). 

Prom  our  results  ,  mice  immunized  with  100  n.cercqriae  were 
found  to  acquire  detectable  resistance  to  percutaneous  cercarial 

challenge  as  evidenced  by  77.8$  reduction  in  worm  load.  This  is 

j 

in  accordance  to  results  reported  by  Sher  et  al  .  In  groups 


receiving  irradiated  cercariae,  maximum  reduction  in  worm  load 
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after  challenge  was  that  observed  in  the  croups  receiving 
20  Kr.  units  (AS. 55  ->)  .'-This  is  probably  dot  to  the  i  . -'.anim¬ 
ation  effect  of  the  i  .mature  ?ta~’?  of  the  parasite  r  g 

irradiation  dose  above  o 0  Kr.  prevent  cercariae  fro.:; 

20 

reaching  (maturity  Villella  and  .'.einbern  .  Also  Philip? 

21 

et  al  1377  reported  that  the  i  unologically  (mediated  re?a.f. - 
ar.ee  is  most  effectively  stimulated  by  immature  stges  of 
infection  . 

The  percentage  of  AAC  rosette  foraing  lymphocytes  in 
normal  infection  v.rs  slightly  increased  ,  while  a  marked 
depression  in  those  receiving  the  irradiated  cercariae  was 
observed  .  This  night  he  due  to  the  depression  of  3  lympho¬ 
cytes  caused  by  the  effect  of  the  penetrating  irradiated 
antigen  .  The  non  immunised  infected  control  age  group  showed 
the  highest  percentage  of  EAC  formation  which  could  be  expla¬ 
ined  by  the  full  maturation,  of  the  i  ...une  system  of  the  anim¬ 
al  at  that  age  .  All  groups  on  challenge  could  not  recover 
from  that  depression  except  that  receiving  20  Kr.  dose, which 
showed  a  remarkable  increase  in  the  antibody  foraing  cells. 

On  the  otherhand  specific  antischistosomal  antibody 
detected  by  the  Elisa  titres  showed  least  values  in  the  wO'Ar. 
group  ,  moderate  in  the  normal  control  and  highest  in  the  rest 
of  the  irradiated  groups  . 

The  decrease  in  the  specific  antibody  titre  observed 

with  the  20  Kr.  group  may  be  due  to  the  utilization  of  this 

antibody  in  the  different  antibody  dependent  killing  mechan- 

22  23 

lams  reported  by  many  workers  Sher  et  al  ,  Dean  et  al  , 

24  25  26,27,28 

Perez  ,  Capron  et  al  ,  Butterworth  et  al  .The 

specific  antibody  in  all  other  groups  is  somewhqt  increased 

in  the  peripheral  blood  as  it  is  not  incorporated  in  killing 
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mechanism  probably  due  to  immature  ...enbrane  of  ef.ector 
cells  .  Also  it  might  not  be  involved  in  i.-munocomplex 
formation  .  More  work  is  in  advance  to  test  the  cytotoxic 
effect  of  this  antibody  obtained  at  normal  and  differnet 
irradiation  doses  of  infection  . 

However  the  20  Kr.  dose  was  found  to  be  the  most 
effective  irradiating  dose  that  gives  the  maximum  prote  - 
ction  in  our  dose  range  used  .  moreover  there  nay  be  lots 
of  other  factors  that  would  affect  imaunologically  the 
protection  mechanism  . 

In  conclusion  from  our  results  we  could  say  that  there 
is  no  direct  correlation  between  protection  and  antibody 
levels  . 
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Study  No.  11 

After  standardization  of  the  Eliza  tecimqiue  in  ear 
lab.,  it  v:i. s  necessary  to  evaluate  its  results  :  r.i  c cry- 
are  it  with  other  routine  tecnni-ue3. 

In  a  previous  paper  ,  Hassr.n  et  al  l?7f  st  idled  5; 
bilh;  rzial  patients  divided  into  5  clinical  groups  . 
Quantitative  immunoglobulin  estimations  ,  qualitative  i  ... 
diffusion  of  antigen  and  antibody  tit.es,  in  :ur.o  ole  zero  - 
phoresis  (Id?),  indirect  haemsgglutir.at  ion  (liil)  test  .  r.d 
cell  mediated  immunity  tests  were  performed  for  ;  11 
patients  .IMA  was  found  to  be  the  most  sensitive  test 
(  positivity  rate  70.5  )  comparatively  followed  by  UP 

(58.6  .»  )  and  immunodiffusion  (  53.9  )  . 

Enzyme  linked  im.  unosorbent  assay  -  (ELIS..)  first 
described  by  Engvall  and  Perlman  1972  war  used  tc  detect 
antibodies  to  Trie Mine 11a  spiralis  f.uiter.  berg  et  al  1  .'7? . 
Trypanosoma  cruzi  Voller  et  al  1975  >  'ularia  par: sites 
Voller  et  al  1975b,  Toxoplasma  gondii  Voller  1575 .Hyi: tid- 
osis  ,  3out  1975  and  Amoeticsis  Bos  and  But  1975 >  Mulct 
et  al  1975  found  that  ELISA  can  bs  used  to  distinguish 
between  Schistosoma  infected  and  uninfected  individuals, 
even  in  cases  where  conventional  serological  methods  such 
as  indirect  flourcscent  antibody  (IFA)  tests  fail  to  detec 
antibodies  . 

The  largest  survey  using  ELIS.,  to  date  is  that  of  "cl 
et  al  1978  who  found  it  very  efficient  in  cetocting  iru’set 
people  in  populations  where  the  disease  is  endemic  . 
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The  aim  of  the  present  work  is  to  compare  and  evaluate 
the  efficiency  of  three  hi~..ly  e  nsitive  techniques  for 
measuring  specific  ant iscnistosome  antibodies  namely  : 

ELISA,  IPA  and  I:IA  tests  . 

Patients  :- 

Eighty  six  patients  with  active  bilharaial  irvfectirn 
were  studied  .  All  were  males  .Age  ranged  between  8-60  years. 
They  were  classified  into  5  clinical  groups  .  Group  1  : Forty 
eight  early  urinary  bilnarsial  patients  .  They  had  a  history 
of  bilharzial  infection  of  less  than  3  years;  their  m..in 
complaint  was  hcematuria  and  /  or  dysruria  .  Clinical  exam¬ 
ination  revealed  neither  enlargement  of  the  liver  or  the 
spleen  .  Group  11  :  Nine  late  urinary  bilharaial  patients  . 
Symptoms  and  signs  were  similar  to  group  1,  They  all  had 
calcification  of  the  bladder  and  /  or  the  ureters  .  Group  11: 
four  early  intestinal  bilharzial  patients  .  They  complained 
of  dysentery  or  diarrhoea  .  Clinical  examination  revealed 
no  enlargement  of  the  liver  or  the  spleen  .  Group  IV  sJighten 
hepatosplenomegalic  cases.  Their  main  complaint  was  abdominal 
discomfort  after  meals  ,  diarrhoea  and  /  or  dysentery .They 
all  had  enlargement  of  the  liver  and  the  spleen  .  Group  V  t 
Seven  mixed  bilharzial  cases  .  Their  main  complaint  was 
haeruatturia  and  /or  dysuria  and  abdominal  discomfort  .  They 
all  had  enlargement  of  the  liver  and  the  spleen  .  Group  1  , 

II  and  V  passed  viable  S .haematobium  ova  in  the  urine. Group 

III  and  IV  had  viable  S.mansoni  ova  in  stools  .  Group  V  had 
viable  S.mansoni  ova  in  rectal  snips  . 
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Twelve  normal  individuals  with  no  history  of  bilharz- 
ial  infection  and  with  negative  intruder — 1  and  ciro.;:...v..i 
precipitin  te:  ts  for  bilh: rziaeis  were  cor.aiderud  as  c  :r.t re-.: . 

Pateints  harbouring  any  parasite  otr.er  tuan  bilaarz  - 
iasis  were  excluded  fro:-,  the  study  to  e linin' to  cross 
reactions  with  other  helminthic  infections  Jchir.siti  et  al 
1976  . 

The  3  major  ado: ted  tecar.iques  used  in  our  st  idy  v  rv 
ELISA,  IFA  and  IHA  . 

Enzyme  linked  immunosorbent  assay 

ELISA  technique  used  can  be  described  in  the  following: 

A  semipurif led  worm  antigen  is  dissolved  in  0.01  u  phosphate 
buffer  solution  (PBS)  of  pH  7.2  containing  0.02  percent 
sodium  azide  .  2ml  of  antigen  solution  (  6  ug  /  ml  )  was 

O 

incubated  at  37  C  in  polystyrene  tubes(  Biomat  Hazehrouch  ) 

o 

for  3  hours  ,  then  kept  at  +  4  C  till  they  are  used.  Just 
before  using  ,  the  tubes  are  washed  3  times  with  PBS  conta¬ 
ining  0*05  percent  of  tween  20  then  the  tubes  are  evacuated 
by  aspiration  and  washed  3  times  .  2ml  of  the  appropriately 
diluted  serum  (  1/500)  with  above  PBS  are  incubated  for  6 
hours  at  room  temperature  ,  excess  of  serum  is  removed  and 
washed  as  before  .  2ml  of  the  diluted  conjugate (  peroxidase 
labelled  antihuman  immunoglobulin  )  is  added  and  incubated  for 
1  hour.  Excess  of  conjugate  is  removed  .  The  used  substrate 
(  hydrogen  peroxide  plus  orthodianisidine  )  is  put  in  conta¬ 
ct  with  the  fixed  enzyme  for  1  hour  .  The  developed  yellow 
colour  is  measured  in  a  spectrophotometer  at  400  um  .  The 
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optimal  density  given  will  be  proportional  to  the  ccncentr. - 
tion  of  antibody  in  the  patient’s  serum  .  P'ngvell  and 
Perlman  1972  . 

Indirect  floureccent  antibody  test:- 

IPA  technique  was  carried  out  by  using  frozen  sections 
of  adult  worms  as  recommended  by  V.ilson  et  al  1974. Pore-  iin 
fixed  v/hole  worm  antigen  with  a  flourescin  isothiocyanate 
labelled  rabbit  antihuman  IgG  (Pasteur)  at  a  dilution  of  1/5 
1/100  is  used 

Indirect  hacr.nggluti  nation  test  : - 

The  micrctitre  IHA-  technciue  for  detection  of  antibodies 
was  carried  out  by  using  lOmg  worm  antigen  .  Starting  dilutio 
was  1/PO  and  the  final  one  1/5120  Hass an  et  al  1978. 

All  the  results  were  verfied  at  Immunological  Parasito¬ 
logy  Department  .  Pedical  College  ,  Lille  ,  under  the  super¬ 
vision  of  Professor  A.  Capron  using  the  same  technique  and 
practically  the  same  reagents  . 

Results  and  Discussion  :  - 

Results  are  shown  in  tables  1,11  end  111. 

Specific  antischistosome  antibodies  are  a  major  factor 
in  the  development  of  acquired  resistance  to  bilharzir.sis 
Sher  et  al  1975  .  There  is  a  great  n.ed  for  highly  sensitive 
essays  to  measure  accurately  the  amount  of  these  antibodies 
as  current  procedures  are  relatively  insensitive. Fife  1971. 

The  mean  values  of  2LISA,  IFA,  IHA  were  significantly 
higher  in  all  our  groups  of  patients  as  compared  to  controls 
The  humoral  antibodies  detected  by  cither  nethods(aLISA,I?A> 
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and  IIIA  )  showed  significant  increasing  val  tec  with  :.io 
progress  of  tiu  diavas-  v.nica  is  ..f.r-*iel  to  tnc  increase 
in  the  antigenicity  of  the  disease  Ha as an  et  al  1~7F. 

The  positivity  rate  of  ELIEA  ir.  ear  bilhr  rsial  p  ti^rJ^ 
was  82.6  percent  and  80.2  pe rcer.t (  in  ugypt  and  Lille 
respectively  )  ,  of  IFA  73.1  percent  ar.i  cf  OIL'.  T.'.p  .ore .a; 
and  75.6  percent  (  in  Egypt  and  Lille  respectively  ' .  OLIO, 
gave  che  most  sensitive  results  .  Ohe  failure  of  LITE..  to 
detect  antibodies  in  17.4  percent  and  1$.£  .  erc.r.t  (  in  >yp 
and  Lille  respectively  )  of  our  bilharsial  patients  vith 
active  infection  nay  be ’-explained  by  the  antigen  binding  of 
antibodies  forming  immune  complexes  Hassr.n  et  al  107c. 

Both  the  positivity  re  te  and  the  seen  values  of  .  r.ti  - 
body  titre  recorded  by  the  3  diagnostic  techniques  under 
evaluation  either  in  Egypt  or  Lille  were  significantly  argue 
in  mansoni  than  haematobium  infections  .  This  may  be  explain 
by  species  specificity  of  antibody  response  since  the  used 
antigen  was  always  that  of  raenseni  species  .  This  finding 
agrees  with  the  results  concerning  ELISA  reported  by 
memorandum  issued  by  WHO  in  1976  ,  Schinshi  et  al  197&  could 
not  find  any  satistically  significant  difference  between  the 
antibody  titres  detected  from  sera  of  patients  with  the  2 
species  of  infection  using  IHA  technique  . 

Comparative  data  of  IHA  in  Egypt  and  Lille  showed  no 
significant  difference  .  On  the  other  hand  ,  a  slight  signif 
cant  increase  in  values  in  Egypt  compared  to  Liile  was  reco 
rded  when  using  the  ELISA  technique  .  This  may  be  due  tc  the 
fact  that  the  base  line  of  the  normal  individuals  in  Egypt 
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is  significantly  higher  than  that  of  Lille  .  This  z.y  bo 
explained  by  the  r.oranl  high  gar.r.o  globulin  eo.it.  nt  tly 
recorded  in  the  Egyptians  subsequent  to  parasitic  h  b.ct- 
erial  infections  Makled  1972. 

The  superiority  of  the  ELISA  proved  by  our  results 
night  be  due  to  the  ability  of  one  enzyme  nolocu]u  to 
react  v;ith  numerous  molecules  of  substrate  ,  thereby  a 
lyifing  the  sensitivity  of  detection  of  the  enzy.ee  ore  over 

ELISA  has  many  advantages  ;  minute  quantities  of  serum  or 
plasma  are  needed  ;  a  simple  portable  spectro.  hoto  :to t  ;r  c..n 
be  used  under  field  conditions  5  qualitative  results  can  be 
detected  by  the  naked  eye  ;  shelf  life  of  reagents  is  rather 
long  and  health  hazards  for  laboratory  personnel  are  practic¬ 
ally  none  .  Voller  et  al  1977  showed  that  ELISA  was  Just  as 
sensitive  as  radioimmunoassay  for  schistosomal  antibody  yet 
the  above  mentioned  advantages  mean  that  ELISA  is  more  conv¬ 
enient  for  use  in  most  laboratories  . 
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Study  TJo.  Ill 


The  release  by  adult  schictoscr.es  after  infection  of 

ict.vunosur.pre ss ive  substance  has  been  de-cons  t rated  by  J;  su- 

1  o 

et  g1  and  Ocssait  et  al  *■  .  They  claimed  t;;at  this  vi  v> 

ar.co  which  inhibits  lymphocyte  .rolif -oration  ,  has  a  low 
r.ol.wt.  (50C  -  100D)  and  is  taermostcbls  . 

On*  of  the  min  problems  raised  is  to  know  v.io  rel-.- 
of  this  substance  in  vivo  ex  peri  ents  and  to  under:  O  ~.i 
this  substance  could  bo  responsible  for  the  impair -.eat  of 
the  ir.  .unological  response  or  now-  v.uch  is  it  involve i  ir. 
experimental  Schistosomiasis  . 

Work  has  started  to  investigate  tais  point  and  this 
study  will  be  a  prepc  notion  for  the  thesis  fcr  the  degree 
of  ciaster  of  science  for  a  research  student  in  our  labs 
who  is  engaged  to  work  for  the  project  . 

Material  and  Methods 

Isolation  and  preparation  of  imuno  suppress  ive  substa¬ 
nce  . 

The  method  used  is  that  described  by  Dess ait  et  al  . 

The  adult  schistosomes  (10.000)  recovered  from  40  days 
infected  hamasters  were  incubated  for  3  hours  in  10  ml  phys¬ 
iological  saline  .  Supernatant  of  incubation  medium  was 
centrifuged  for  5  minutes  at  60.-0  r.p.c.  then  filtered  by 
nillipore  filter  of  0.45  pore  siae  .  The  filtrate  was  dialy- 

O 

sed  against  distilled  water  (  10  cl  )  at  4  C  for  24  hours  tk: 
dialysate  was  collected  and  filtered  through  0.22  pore  siae 
millipore  filter  then  lyophillysed  till  needed  . 

THIS  PAS?  I?  BPPT  QUALITY  PRAOriCJ-BL* 

«MU«  1  A  W.V-'  A  -  .  A_^,  I  J 
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Anir.als  were  divided  into  4  groups  each  of  16 
animals  (  inbro  •  i'iec.ii-r  rots  )  hnovn  as  groups  A,3#J, 
end  D  v.norj 

Group  A  :  is  the  c : r. t " ?  1  group  r.:r.  infested  . 

Group  3  :  Injected  intrc-p  oritor.cally  dull;.'  for  3  suoc- 


Group  C  :  Injected  end  inf-cted  ,  ns  re  animals  ar; 

infested  with  g.nansoni  cere  arias  (  SCO  ) 
five  days  later  v.ere  injected  vith  sane 
material  as  group  3  . 

Group  3  :  Inf icted  only  .  In  this  group  animals  are 

only  infected  with  3. mans  mi  at  the  some  time 
and  with  the  same  batch  of  cercariae  as  group 

C  . 

At  various  time  intervals  after  infection  3  rats  from 
each  group  ver;  sacrificed  •  Spleen  cells  of  each  group 
were  pooled  in  RP..Z  1640  media  .  Then  cells  were  plated 
on  plastic  jetri-dish  for  2  hourcto  remove  the  macro -an ges. 
The  non  adherent  cells  were  then  incubated  in  nylon  wool 
Column  for  1/2  hour  then  eluted  with  the  s;  me  media  .  A 
suspension  of  these  purified  cells  were  adjusted  to  5 
million  cells  /ml  . 

Cultures  ''-ere  prepared  in  nicrctittor  ,  flat  bossom 
platea  where  each  well  received  ICO  ul  of  cell  suspension 
and  100  ul  of  concavalin  A  mitogen  . 
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Grouo  C  i  i)  were  cnltur-  d  v.  ith  sc.; is  to.--. o  o  ant 


Each  culture  .veil  was  pulsed  with  'J.o  oci  (:!' 
dins  )  ,  12  hours  before  termination  of  culture  . 


The  r ample s  were  counted  in  liquid  Scintil.  r.ti 
counter  ar.d  rate  cf  incorporation  is  expres.  ed  as  c 
minute  /  culture  (  c.p.tn  )  . 

'.York  is  in  progress  end  results  will  be  statl 
lly  investigated  * 

1  -  Camus  ,D  Dessaint, J.?. ,  Pise  he:  ,E.  and  Capr 
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A.:  1977  .  Inhibition  of  lymphocyte  prolifer  t 
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